Nuclear Instruments and Methods in Physics Research B56/57 (1991) xxi—xxxvi 
North-Holland 


Contents 


Organizational Committees 
Session Chairmen 


Sponsors 
Conference Photos 


Part I 
Section I. Atomic and molecular physics and related phenomena 


Ion atom collisions, electron capture, Auger spectroscopy, RTE, electrons, correlation, photodetachment, 
highly charged beams, lifetimes, molecules, photons, bremsstrahlung, dielectric recombination, de / dx 


Excitation of Kr*** ions at intermediate velocity 
Chabot, M., P. Nicolai, K. Wohrer, A. Chetioui, J.P. Rozet, M.F. Politis, A. Touati, D. Vernhet, 
C. Stephan and R. Gayet 
Fano profiles resulting from the interferences between internal conversion K-shell electrons and 
K-shell delta electrons 
Guardala, N.A. and J.M. Feagin 
Double excitation of helium by fast protons and antiprotons 
Straton, J.C. 
Multiple ionization of He, Ne, and Ar by high velocity N’* ions 
Heber, O., R.L. Watson, G. Sampol, V. Horvat, B. Hill and T. Lotze 
On the description of classical trajectory methods in a quantum mechanical language 
Coupled subshell description of the L-shell ionization in asymmetric ion—atom collisions 
Legrand, I.C., A. Berinde, C. Ciortea, A. Enulescu, D. Fluerasu, I. Piticu, V. Zoran and H. 
Schmidt-Bocking 
L-shell X-ray production cross sections in 9,Fe, and ,,Ge by 0.75 to 4.5 MeV ’Li* 
ions 
McNeir, M.R., Y.C. Yu, D.L. Weathers, D.K. Marble, J.L. Duggan, F.D. McDaniel and G. 


Reduced error in ox via nuclear—-Coulomb excited absolute detector efficiency normalization for 
targets with Z = 29-79 
Mehta, R., G. Bissinger and J.M. Joyce 
Direct ionization in K-shell X-ray production in fluorine by highly-charged lithium, boron, and 
oxygen ions 
Marble, D.K., F.D. McDaniel, M.R. McNeir, Y.C. Yu, Z.Y. Zhao, D.K. Wilson, D.L. Weathers, 
J.L. Duggan, R.M. Wheeler, R.P. Chaturvedi, G. Lapicki and V. Zoran 
Empirical K-shell ionization and X-ray cross sections for protons: a comparison 


0168-583X /91/$03.50 © 1991 — Elsevier Science Publishers B.V. (North-Holland) 


: 1 
5 
5 10 
= 15 
18 
21 
30 
: 5 
38 


Contents 


High-resolution heavy-ion-induced X-ray satellite emission study of implanted sulfur as a probe of 
co-implanted oxygen in an oxide substrate 

Rossel, Yours, Vane, R.A. Zubr and RS Peterson. ds 
The intensity distribution of ion-induced KL" X-ray satellites and the geometrical model of 
ionization 

Sulik, B., I. T6rdk, A. Agoston and I. Kadar 
Compound nucleus X-ray production across a nuclear resonance in the p + '*4Ba reaction 

Spooner, D.W., J.N. Scheurer, W.E. Meyerhof, A. Belkacem and H.P. Hiilsk6tter ........... 
Multiple collision analysis of characteristic X-rays from 50 to 600 keV argon stopping in Mg, Al, 
and Si 


Molecular effect in ion—atom collisions — a summary review 


K- plus L-shell ionization of fourth row elements by 30 MeV/amu Ar ions 
Increased-binding effects in the L-subshell ionization of Nd, Gd, and Er by charged particles 
One and two electron transitions in ion—atom collisions 
Shingal, R 
The availability of the L,L,M, Coster—Kronig transition at Z = 93 
Johnston, P.N 
Angular distributions of single- and double-electron capture in very-slow Ar°*—Ar collisions 
Biedermann, C., J.C. Levin, R.T. Short, S.B. Elston, J.P. Gibbons, K. Kimura, N. Keller, IA. 
Sellin, H. Cederquist, L.R. Andersson, H. Andersson and L. Liljeby 
Electron capture by O** from aligned molecular deuterium 
Cheng, S., C.L. Cocke, V. Frohne, E.Y. Kamber and S.L. Varghese 
Differential scattering in ionisation processes 


Capture of quasifree electrons into highly charged, heavy projectiles 
Stohlker, Th., P-H. Mokler, C. Kozhuharov, E.A. Livingston and J. Ullrich 
Double differential cross sections for electron capture to the continuum of bare H and He 
projectiles in noble gases and hydrocarbons 
Bissinger, G. and R. Mehta 


Electron capture by multicharged ions from hydrogen atoms at eV energies 

Electron capture and excitation studied by state-resolved KLL Auger measurement in 0.25-2 
MeV /u F’* (1s? 'S, 182s °S) + H,/He collisions 

Lee, D.H., P. Richard, J.M. Sanders, T.J.M. Zouros, J.L. Shinpaugh and S.L. Varghese ....... 
Single electron capture by high velocity bare and one-electron projectiles in collisions with 
molecular hydrogen 

Sanders, J.M., T.N. Tipping, J. Hall, J.L. Shinpaugh, D.H. Lee and P. Richard ............. 
Effect of electron—electron interaction on projectile K-shell ionization in energetic ion—atom 
collisions studied by 0° Auger electron spectroscopy 

A study of LMM Auger spectra, transition energies, and peak intensity variations in Si (SiH) and 
P (PH) produced by 0.4 to 2.1 MeV He* ion bombardment 

Ariyasinghe, W.M., D. Powers and H.T. Awuku 
The excitation of sodium-like argon ions by high energy projectiles 


Kadar, I., H. Altevogt, R. Kéhrbriick, V. Montemayor, A. Mattis, G. Schiwietz, B. Skogvall, K. 
Sommer and N. Stolterfoht 


Two-electron excitation in slow ion—atom collisions: interference among autoionizing states 
Kimura, M., H. Sato and M. Matsuzawa 


41 


45 


49 


54 


61 


63 


66 


70 


74 


78 


82 


86 


92 


95 


99 


104 


107 


111 


116 


XXii 
| 
| 
= 
4 
| 
|| 
|| 


Contents 


Photoion Auger-electron coincidence measurements near threshold 

Levin, J.C., C. Biedermann, N. Keller, L. Liljeby, R.T. Short, IA. Sellin and D.W. Lindle 
Excitation curve for Auger decay of the (1s2s2p”)*D state of C** formed through RTE 

Shafroth, S.M., F. McDonald, M. Benhenni, Q.C. Kessel, E. Deveney, J.K. Swenson, M. Schulz, 

J.P. Giese, H. Schéne, S. Datz, P.F. Dittner, H.F. Krause, C.R. Vane, N. Jones, U. Bechthold, 

Angular distribution of decay products in resonant processes 

Electron emission during multicharged ion—surface interactions 

Zeijlmans van Emmichoven, P.A., C.C. Havener, F.W. Meyer and D.M. Zehner 
Theory of angular distributions in resonant transfer and excitation 

Resonant transfer and excitation in a crystal channel 

Effects of relativity on RTEX in collisions of U?* with light targets 

RTE studied in electron emission 

Resonant transfer and excitation with very heavy ions 

Secondary electrons from charged particle collisions with atoms and molecules 

Electron—atom collisions in a laser field 

Binary peak electrons from partially-stripped-ion—atom collisions 

Electron emission from 3.0 MeV Br-Kr collisions 

Deveney, E.F., Q.C. Kessel, H. Schéne, N.L. Jones, F.S. McDonald and S.M. Shafroth 
Electron—electron interactions in two-electron phenomena in collisions of fast ions with He atoms 

Convoy electrons produced by 50 MeV *He?* ions 

Mannami, M., K. Kimura, M. Hasegawa, Y. Susuki, Y. Mizuno, N. Sakamoto, H. Ogawa, I. 

Katayama, T. Noro and H. Ikegami 
Two-photon emission processes in electron—atom interactions 

Details of electron correlation explored with VUV and soft X-radiation 

Space and time correlation in high velocity multiple electron transitions 

McGuire, J.H. and J.C. Straton 
Correlation in ion—atom collisions 

Ford, A.L. and J.F. Reading 
Study of correlations with ions (theory) 

Photodetachment of the H™ ion 

Quick Jr., C.R., J.B. Donahue, S. Cohen, H.C. Bryant, C.Y. Tang, P.G. Harris, A.H. Mohagheghi, 

R.A. Reeder, H. Sharifian, H. Toutounchi and W.W. Smith 
Photodetachment of metastable He 

Thompson, J.S., D.J. Pegg, J. Dellwo, R.N. Compton. and G.D. Alton 
Photodetachment of molecular negative ions 
Walter, C.W., C.F. Hertzler and P. Devynck 


124 


129 


132 


136 


140 


145 


149 


154 


158 


162 


166 


170 


173 


176 


180 


184 


188 


192 


196 


XXiii 
4 
|_| 
|_| 
|__| 

|| 
|__| 
|__| 
|| 
|| 
|_| 
|_| 
|__| 
|__| 
200 
205 
211 

216 


Contents 


Electron emission in collisions of slow, highly charged ions with gases and solid surfaces 
KGhrbriick, R., D. Lecler, F. Fremont, P. Roncin, K. Sommer, T.J.M. Zouros, J. Bleck-Neuhaus 

Atomic physics with the Texas A&M ECR ion source 
Watson, R.L., D.A. Church, R.E. Tribble, L. Yang, B.B. Bandong and T. Lotze 

Ion trap measurement of U%* X-ray transition spectra 


Del Grande, N.K., P. Beiersdorfer, J.R. Henderson, A.L. Osterheld, J.H. Scofield and J.K. 
Swenson 


Recoil-ion kinetic energies for 96 MeV Ar collisions 

Detection of long-lived highly excited ions by means of charge-stripping processes 

The physics of electron beam ion sources 

Stockli, M.P. and C.L. Cocke 
Angular scattering in low energy collisions involving multicharged ions 

Andersson, L.R., A. Barany, H. Cederquist and C. Biedermann....................-.2.. 
A study of scattered ion charge states for Kr” *—Kr collisions (n = 1, 2, 3, 4 and 5) 

Deveney, E.F., M.H. Rapposch and Q.C. Kessel 


How does Rydberg charge transfer vary over the intermediate velocity region? 


Lifetime measurements on nitrogen ion beams from a low-energy accelerator 


Time resolved spectroscopy on ion beams as a tool for the study of long-lived levels in multiply 
charged ions 

Trabert, E 
Radiative lifetime measurements using an argon ion beam 

Two- and three-electron processes in H}—He collisions 

Yenen, O., B.W. Moudry, D.H. Jaecks, W.W. Tan and M.E. Rudd ..................... 
Theoretical description of the anomalous q-dependence of the zero degree binary peak in F?* + H, 
collisions 

Ionization plus excitation of helium in fast H* + He and e~ + He collisions 

Fuelling, S., R. Bruch, E.A. Rauscher, E. Trabert and P.H. Heckmann................... 
Ionization—excitation of helium in H* + He, Hj + He and H}+ He collisions 

Fuelling, S., R. Bruch, E.A. Rauscher, E. Traébert and P.H. Heckmann................... 
Electron emission in H®° atom collisions: a coincidence study of the angular dependence 

Heil, O., R.D. DuBois, R. Maier, M. Kuzel and K.-O. Groeneveld ...................... 
Angular distributions of H~ fragments from Hj on Mg at low keV collisions 

Cisneros, C., I. Alvarez, H. Martinez and J. de Urquijo 
Collisional dissociation of HD} molecular ions in H, in the energy range 1.5—5.0 keV 

Cisneros, C., I. Alvarez, H. Martinez and J. de Urquijo 
Molecuar orientation dependence for projectile—H, collisions 

Ezell, R.L., A.K. Edwards, R.M. Wood, M.W. Dittmann, J.F. Browning and M.A. Mangan... . 
Coulomb “path” interference in low energy He* + He collisions 

Swenson, J.K., J. Burgddérfer, F.W. Meyer, C.C. Havener, D.C. Gregory and N. Stolterfoht .... 
Scattering of molecular hydrogen at fixed orientation 

Anisotropy of polarized X-ray emission from atoms and molecules 
Southworth, S.H., D.W. Lindle, R. Mayer and P.L. Cowan 


223 


227 


232 


235 


239 


246 


250 


253 


257 


261 


265 


268 


271 


Pal 


279 


282 


285 


288 


292 


295 


219 
= 
| | 
= 
| 
= 
300 
304 
: 


Contents 


Far-UV spectroscopy of highly ionised argon using complementary techniques 

Photoionization of Rydberg atoms very near threshold 

Burkhardt, C.E., M. Ciocca, J.J. Leventhal, E. Arimondo, T. Bergeman and S.T. Manson 
State selective cross sections for ionization-excitation of helium in fast H*+ He and C°*+ He 
collisions: = dependence 

Fuelling, S., R. Bruch, E.A. Rauscher, E. Trébert and P.H. Heckmann................... 
Resonant absorption and emission from localized core-hole states in Al,O, and SiO, 

O’Brien, W.L., J. Jia, Q-Y. Dong, T.A. Callcott, J.-E. Rubensson, D.L. Mueller and D.L. Ederer 
Angular distribution and linear polarization of photons in dielectronic recombination of heliumlike 
ions 

Angular dependence of thick-target bremsstrahlung 

Ambrose, R., D.L. Kahler, H.E. Lehtihet and C.A. Quarles 
Atomic-field bremsstrahlung at zero degrees 

Ambrose, R., D:L. Kahler, Lehtihet and C.A, Quarles... 
Calibration of a two-photon coincidence experiment using Ba 

Lawrence, D.J. and C.A. Quarles 
Dielectronic recombination in He* ions 

Tanis, J.A., E.M. Bernstein, S. Chantrenne, M.W. Clark, T. Ellison, C.C. Foster, W.G. Graham, 

W.W. Jacobs, J.R. Mowat, T. Rinckel, A. Ross, D. Schneider, M.P. Stockli and N.R. Badnell. . . 
Stopping of swift projectiles in material thin films: hydrogen 

Wu, J.Z., S.B. Trickey, J.R. Sabin and D.E. Meltzer 
Stopping power of low velocity ions in solids 

Stopping powers for 400 to 2400 keV N ions in He and Ar 

Price, J.L., S.H. Stern, D.G. Simons, D.J. Land and J.G. Brennan 
Stopping power of carbon for helium 

Penalba, M., A. Arnau and P.M. Echenique 
Slowing down of heavy ions in solids near the stopping power maximum 

Abdesselam, A., J.P. Stoquert, G. Guillaume, M. Hage-Ali, J.J. Grob and P. Siffert 
Dynamic screening, charge states and energy loss of ions in solids 
Flores, F. and P.M. Echenique 


Section II. Clusters 


Surface analysis with keV polyatomic projectiles 
Park, M.A., E.A. Schweikert, E.F. da Silveira, C.V. Barros Leite and J.M.F. Jeronymo 


Multiple scattering effects on electron emission by fast diclusters in solids 
Pitarke, J.M. and P.M. Echenique 


Dependence of knock-on collision electron emission on the orientation of fast diclusters in solids 


Pitarke, J.M., P.M. Echenique and R.H. Ritchie 


Section III. Synchrotron facilities and experiments 


The Advanced Light Source at the Lawrence Berkeley Laboratory 
Utilization of a commercially supplied synchrotron radiation source 
Craft, B.C., V. Saile, J.D. Scott and E. Morikawa 
Industrial applications of synchrotron radiation 
Barnes, P., J. Charnok and N. Marks 
The LSU electron storage ring 


309 


313 


317 


320 


324 


327 


330 


334 


337 


340 


345 


348 


352 


375 


XXV 
= 
= 
: 
355 
358 
379 
383 
388 
i 


Contents 


Technological applications of synchrotron radiation at the Synchrotron Radiation Center of the 
University of Wisconsin 


Sequential photoionization of ions using synchrotron radiation and a Penning ion trap 
Kravis, S.D., D.A. Church, B.M. Johnson, J.C. Levin, Y. Azuma, I.A. Sellin, M. Meron, K.W. 


Jones, Dructta, N. Mansour, BiG. Berry and Short... 396 
Application of white beam synchrotron radiation topography to the analysis of twins 


Synchrotron radiation topography studies of the phase transition in LaGaO, crystals 


Yao; M. Dedicy, Y. Wang, X. Lwwiand Liebermann 405 
The LSU electron storage ring control system 
Robinson, B., R. Hartline, R. Legg, K. Luchini, D. Meaney, B. Ng, S. Pugh and Y. Zhou...... 409 


Research opportunities at the Advanced Light Source 

Electron transfer collision studies on stored ions produced by synchrotron radiation 

Church, D.A., S.D. Kravis, B.M. Johnson, Y. Azuma, J. Levin, I.A. Sellin, M. Meron, K.W. 


Jones, M. Druetta, N. Mansour, H.G. Berry and R.T. Short 417 
Survey and alignment of the Advanced Light Source in Berkeley 

Catalyst analysis using synchrotron X-ray microscopy 

Jones, K.W., P. Spanne, S.W. Webb, W.C. Conner, R.A. Beyerlein, W.J. Reagan and F.M. 

Atomic physics research with second- and third-generation synchrotron light sources 


Atomic physics with relativistic ion beams, using the Brookhaven 200 MeV linac and 1.5 GeV 
booster synchrotron 

Von Wimmersperg, U., K.W. Jones, R.B. McKenzie-Wilson, T.E. Ward and C.L. Snead Jr. .... 438 
Atomic, molecular, and optical physics with X-rays 
Lindle, D.W. and B. Crasemann 


Section IV. Nuclear physics and related phenomena 


Chaotic behavior of nuclear spectra 


Mitchell, G.E., E.G. Bilpuch, P.M. Endt, J.F. Shriner Jr. and T. von Egidy ................ 446 
High-resolution inelastic gamma-ray measurements with a white neutron source from 1 to 200 MeV 

Probing the charge structure of the neutron with a neutron polarimeter 


Neutron—deuteron elastic scattering and breakup reactions below 20 MeV 
Howell, C.R., W. Tornow, H.G. Pfiitzner, M.L. Roberts, K. Murphy, P.D. Felsher, G.J. Weisel, 
G. Mertens, R.L. Walter, J.M. Lambert, P.A. Treado and I. Slaus 


Small angle multiple scattering of charged particles in cyclotron target foils — a comparison of 
experiment with simple theory 
Angular dependence of the Doppler broadening in the resonance of the 'H(!°N, ay)!2C reaction 


Novel applications of narrow nuclear resonances 


In-beam spectroscopy and microscopic calculations in the A = 60-80 region 
Chaturvedi, L., J.H. Hamilton, A.V. Ramayya and X. Zhao 

Antimatter gravity experiment 

Brown, R.E., J.B. Camp and T.W. Darling 


XXVi 


Contents 


Spectroscopy of proton-rich nuclei in the rare earth region 

Toth, K.S., J.M. Nitschke, K.S. Vierinen, P.A. Wilmarth, R.B. Firestone and M.O. Kortelahti .. 484 
Quark mass difference and the origin of charge symmetry breaking 

Neutron capture cross sections of light nuclei in primordial nucleosynthesis 

Nagai, Y., K. Takeda, S. Motoyama, T. Ohsaki, M. Igashira, N. Mukai, F. Uesawa, T. Ando, H. 

Preliminary results of a new determination of the rms charge radius of the proton 

McCord, M., H. Crannell, L.W. Fagg, J.T. O’Brien, D.I. Sober, J.W. Lightbody, X.K. Maruyama 

Very elongated nuclei near A = 194 

Becker, J.A., EA. Henry, S.W. Yates, T.F. Wang, A. Kuhnert, M.J. Brinkman, J.A. Cizewski, 


M.A. Deleplanque, R.M. Diamond, F.S. Stephens, F. Azaiez, W. Korten and J.E. Draper ..... 500 
Reaction rate for *Li(a, ng)''B 


Accelerator tests of the Pauli exclusion principle in nuclei 
Miljani¢, D., A. Ljubicic, E. Nolte, Th. Faesterman, H. Gail, A. Gillitzer, G. Korschinek, D. 
Muller, R. Scheuer, G. Calvi, M. Lattuada, C. Spitaleri, M. Zadro and B.A. Logan .......... 508 


Studies on fission phenomena induced by charged particles using the JAERI tandem accelerator 
Nagame, Y., H. Ikezoe, N. Shikazono, T. Ohtsuki and H. Nakahara .................... 


Section V. Radioactive beams 


Accelerated radioactive beams: a status report 


The proposed radioactive nuclear beam facility at RAL 
Low and medium energy radioactive ion beams at Louvain-la-Neuve, Belgium 
Huyse, M., P. van Duppen, W. Galster, P. Lipnik, M. Loiselet and G. Ryckewaert .......... 525 
Measurements of isotope shifts of accelerator-produced radioactive atoms in an on-line resonance 
a cell 


Holbrow, C.H., G.D. Sprouse, J. Das, J. Schecker, T. Lauritsen, J. Billowes, A. Berger, F. Xu 
Nuclear polarization of radioactive beams by tilted foils 


Radioactive ion beams and explosive nucleosynthesis 


Status report on the RIB project in Louvain-la-Neuve, Belgium 


Radioactive ion beams at the Bevalac: greatly enhanced fragment separation for high energy beams 


( A large solid angle high resolution recoil mass spectrometer for use with radioactive beams at 
GAMMASPHERE 
Cormier, T.M., J.D. Cole, J.H. Hamilton and A.V. Ramayya ....... 546 
4 Synthesis of light elements 

Production and use of °He, "Be, STi, 8B and metastable nuclear beams 

Becchetti, F.D., J.A. Brown, K. Ashktorab, J.W. Janecke, W.Z. Liu, D.A. Roberts, R.J. Smith, 

Production of and studies with secondary radioactive ion beams at LISE 


Primordial nucleosynthesis and radioactive beams 


XXVii 

i 


Contents 


Section VI. Positron sources and experiments 


A compact positron source using a microtron accelerator 
Shaw, E.D., A.P. Mills Jr., R.J. Chichester, M. Leventhal, D. Zuckerman, E.E. Chaban, T. 
Kovacs and R.G. Tobin 
Creation of slow positrons at the Ghent 90 MeV linac 
Segers, D., J. Paridaens, M. Dorikens and L. Dorikens-Vanpraet 
New results at the Giessen positron sources TEPOS 
Faust, W., C. Hahn, M. Riickert, H. Schneider, A. Singe and I. Tobehn 
Helium physisorption on internal surfaces of radiation-induced cavities in aluminum: a positron 
annihilation study 
Hozhabri, N., J. Ma, S.V. Naidu, C.I. Eom, S.C. Sharma, P.M.G. Nambissan and P. Sen 
Positron age—momentum correlation studies of defects and positronium by an MeV positron beam 
Stoll, H., M. Koch, K. Maier and J. Major 
Low-energy positron scattering from atomic hydrogen 
Schwab, A. 


Positron annihilation induced Auger electron spectrocopy and its implementation at accelerator 
based low energy positron factories 
Weiss, A., A.R. K6ymen, D. Mehl, K.-H. Lee, G. Yang and K. Jensen 


Absolute differential and total cross sections for the scattering of positrons from helium 
Chaplin, R.L., L.M. Diana and D.L. Brooks 


Proposed search for resonant states in positron—electron scattering using a positron gas target 
Cowan, T.E., R.H. Howell, R.R. Rohatgi and J. Fajans 
Design of an intense slow positron beam production system using a 100 kW electron linac for the 
Positron Factory 
Okada, S. and H. Sunaga 
On the characterization of glassy polymers by positron annihilation lifetime spectroscopy 
Heater, K.J. and P.L. Jones 
Free-volume mean sizes of polymers probed by positron annihilation spectroscopy: a correlation of 
results obtained by PAL and by ACAR methods 
A possible search for doubly-charged negative ions 
Miljani¢é, D 


High-temperature vacant lattice site formation in solids and free volumes in melts studied by 
positron lifetime measurements 
Schaefer, H.-E. 


Section VII. Ion implantation 


Effects of rapid, high-dose, elevated temperature ion implantation on the microstructure and 
tribology of ferrous surfaces 
Williamson, D.L., R. Wei and P.J. Wilbur 
High energy implantation at the University of Surrey 
Stephens, K.G., B.J. Sealy, R.M. Gwilliam and K.J. Reeson 
Interface adhesion enhanced by MeV ions 
Yuanxun Qiu, Jiayong Tang, Liqing Pan, Guoging Zhao, Zhuying Zhou, Xiliang Gu, Ye Feng 
and Fujia Yang 
Ion beam processing of metal surfaces for improved corrosion resistance 
McCafferty, E., P.M. Natishan and G.K. Hubler 
Corrosion protection by ion-beam-assisted coatings 
The influence of the process mode of ion beam assisted deposition on oxygen impurities in titanium 
nitride films 


648 


: XXVill 
568 
572 
575 
578 
582 
586 
591 
599 
604 
610 3 
615 
618 
621 
625 
630 
634 | 
639 { 
644 4 
E 


Contents 


Performance evaluation of ion-implanted cutting tools and dies 
Culbertson, R.J., F.C. Burns, W. Franzen, L.J. Lowder, J.J. Ricca and A. Gonzales 


Ion implantation of polymers for electrical conductivity enhancement 
Bridwell, L.B., R.E. Giedd, Y.Q. Wang, S.S. Mohite, T. Jahnke, I.M. Brown, C.J. Bedell and C.J. 


Effects of dose rate on the electrical conductivity of ion implanted polymers 
Wang, Y.Q., L.B. Bridwell, R.E. Giedd and M.J. Murphy 

Ion scattering studies of modified metal surfaces 
Smith, R.J. 


Effect of implantation current density and anneal time on the microstructure of SIMOX 
Yang, H., R.F. Pinizzotto, F. Namavar and E. Cortesi 


Part II 
Section VIII. PIXE, microprobes, PIGE, XRF 


PIXE analysis of welding fumes 
Withers, T.A., K. Gardiner and L.G. Earwaker 


Trace metal distribution in aquatic systems studied by PIXE analysis of water and sediment 
Ghermandi, G., R. Cecchi, F. Costa and R. Zonta 


Application of PIXE in the study of shellfish 
Swann, C.P., K. Mueller Hansen, K. Price and R. Lutz 


Chlorine loss from polyvinyl chlorine under proton bombardment 
Rickards, J. and E.P. Zironi 


Trace element analysis of steel samples by particle induced X-ray emission 
Wilson, D.K., J.L. Duggan, D.L. Weathers, F.D. McDaniel, S. Matteson, T. Thompson and I.L. 


Practical problems with a proton probe 
Campbell, J.L., W.J. Teesdale and J.A. Maxwell 


Proton microprobe analysis of the trace element distribution in fly ash particles 
Jaksi¢, M., F. Watt, G.W. Grime, E. Cereda, G.M. Braga Marcazzan and V. Valkovi¢é 


A 5 MeV RBS microprobe for materials analysis in the semiconductor industry 
Klody, G.M., J.B. Schroeder, J.A. Ferry, T.J. Pollock and E.D. Adams 

A simple external-beam ion milliprobe system for in-air PIXE 
MacLaren, S.A., F.D. Correll, J.R. Huddle, J. Vanhoy and W.D. Kulp III 


Achromatic focussing for probeforming of high resolution microbeams 


High resolution techniques for the scanning proton microprobe 
Saint, A., G.S. Bench, M. Cholewa, S. Dooley, D.N. Jamieson and G.J.F. Legge 


Ion beam analysis of lithium-ion conducting amorphous electrolyte films 
Robertson, J.D., J.B. Bates, N.J. Dudney and R.A. Zuhr 


PIGE analysis of Esie museum soapstone sculptures 
Olabanji, S.O., R. Cherubini, S. Fazinic, G. Moschini and D. Zafiropoulos 
X-ray fluorescence for heavy metal dust alarms in the industrial workplace 


Section IX. Materials analysis with ion beams 


RBS, channeling, NRA, explosives 


Non-Rutherford “He cross sections for ion beam analysis 
Leavitt, J.A. and L.C. McIntyre Jr 


| | 

| 


Contents 


Thresholds of non-Rutherford nuclear cross sections for ion beam analysis 

Bozoian, M 
Resonance effects in thin film proton backscattering spectrometry 

Liu, J., T. Xie and H.J. Fischbeck 
Cross sections for 165° backscattering of *He from sodium and aluminum for a “He energy 
between 2.0 and 6.0 MeV 

Cheng Huan-sheng, Lee Xiang-yang and Yang Fujia 
An RBS analysis of the low temperature mass transport of Au in GaAs 

Patuwathavithane, C.S., J.R. Williams, C.C. Tin, P.A. Barnes and M.J. Bozack 
Ion beam analysis techniques at SUNY-Albany 

Bakhru, H. 
Characterization of electrochemically polymerized metal phthalocyanines using Rutherford back- 
scattering spectrometry 

Baum, E.M., H. Li, T.F. Guarr and J.D. Robertson 
A time-of-flight detector for heavy ion RBS 

Débeli, M., P.-C. Haubert, R.P. Livi, S.J. Spicklemire, D.L. Weathers and T.A. Tombrello 
Rutherford backscattering and channeling studies on epitaxial YBa,Cu,0,_ , thin films 

Jhans, H., L.G. Earwaker, N.G. Chew, J.A. Edwards and A.G. Cullis 
Linking particle backscattering and particle-induced X-ray emission: the case for an integrated 
system 

Li-Scholz, A., W. Scholz and K.A. Stevenson 
Influence of film thickness on oxygen determination in high T, materials by RBS 

Tidrow, S.C. and H.J. Fischbeck 
In situ RBS and channeling study of molecular beam epitaxial growth of metals and semiconduc- 
tors on semiconductors 

Xiong, F., E. Ganz, J.A. Golovchenko and F. Spaepen 
A computer-automated ion beam channeling system 

Van Staagen, P.K., J.R. Williams, P.A. Barnes and R.D. Gilchrist 
The application of channeling to masked ion beam lithography 

Allison, D.K. and R.R. Hart 
Ion channeling measurement of the lattice registry of ultrathin ErAs layers in GaAs/ErAs/GaAs 
(001) heterostructures 

Stoffel, N.G., C.J. Palmstrom and B.J. Wilkens 


Application of channeling scanning transmission ion microscopy 
Cholewa, M., G. Bench, A. Saint, G.J.F. Legge and L. Wielunski 

A nuclear reaction study of nitrogen diffusion into titanium and its relation to microhardness 
Apatiga, L.M., E. Andrade, J. Rickards, E. Belmont and F. Alba 


Ion beam analysis at the University of Mexico 
Andrade, E 
Analysis of GaAs by different ion beam methods 
Bethge, K., A. Mader and J.D. Meyer 
Materials impurity analysis by means of nuclear resonance reactions 
Fluorine studies with a small accelerator 
Study on deuterium diffusion behaviour in SiO, by means of the D(*He, p)*He reaction 
Qiu, Q., E. Arai and Y. Ohji 
Influence of accidental channeling on the analysis of oxygen in crystals using the '°O(*He, p)'®F 
reaction 
Hanna Bakraji, E.,G. Ducouret, G. Blondiaux and J.L. Debrun 
In situ NRA studies of hydrogen ingress into Zr—2.5 wt.% Nb at the liquid—solid interface 
Forster, J.S., T.K. Alexander, D. Phillips, R.L. Tapping, T. Laursen and J.R. Leslie 


xxx 
| 740 
744 
2 749 
: 753 
757 
761 
164 
768 
772 
716 
780 ~ 
785 
789 
792 
802 
| 806 
809 | 
812 4 
816 
819 
821 


Contents 


Linear accelerator for explosive detection 
Whitham, K., R.C. Miller, H. Anamkath, J.R. Clifford, R.B. Miller and K. Habiger 
Nuclear techniques for finding chemical explosives in airport luggage 
Grodzins, L. 
Explosives detection with energetic photons 
Habiger, K.W., J.R. Clifford, R.B. Miller and W.F. McCullough 
Study of hydrogen content in solids by ERDA and radiation induced damage 
Tirira, J., P. Trocellier, M. Mosbah and N. Metrich 
Electron emission from ion bombardment of high 7. superconductors 
Rothard, H., M. Schosnig, D. Schlésser, K. Kroneberger, E. da Silveira and K.-O. Groeneveld . . 
Proton-induced displacement damage fluctuations in silicon microvolumes 
Marshall, P.W., C.J. Dale and E.A. Burke 
In-beam study of spin density oscillations in ferromagnetic Fe-based alloys using 
Lee, C.S., P. Raghavan and R.S. Raghavan 
Analysis of porous silicon silicon-on-insulator materials 
Earwaker, L.G., M.C. Briggs, M.I. Nasir, J.P.G. Farr and J.M. Keen 


Investigation and characterization of space materials 
McKee, J.S.C. and M.S. Mathur 


CNG. 
Ge isomers 


Section X. Accelerator mass spectrometry, mass spectrometry, and related phenomena 


The heavy ion injector at the Ziirich AMS facility 
Synal, H.-A., G. Bonani, R.C. Finkel, Th.R. Niklaus, M. Suter and W. W6lfli 
Recent developments in AMS at the IsoTrace Laboratory 
Kieser, W.E. 
Materials characterization using accelerator mass spectrometry 
Anthony, J.M., R.L. Beavers, T.J. Bennett, S. Matteson, D.K. Marble, D.L. Weathers, F.D. 
McDaniel and J.L. Duggan 
Probing the environment with accelerator-based techniques 
Tuniz, C., F. Zanini and K.W. Jones 
A dedicated AMS facility for 3H and “Cc 
Roberts, M.L., J.R. Southon, J.C. Davis, I.D. Proctor and D.E. Nelson 
Energy loss corrections for MeV ions in tandem accelerator stripping 
Arrale, A.M., S. Matteson, F.D. McDaniel and J.L. Duggan 
Triply-ionized B, molecules from a tandem accelerator 
Weathers, D.L., F.D. McDaniel, S. Matteson, J.L. Duggan, J.M. Anthony and M.A. Douglas . . 
Resonance ionization mass spectrometry applied to glass samples: study of problems associated 
with sputtering and with calibration 
Barthe, M.F., T. Gibert, B. Dubreuil, R.L. Inglebert and J.L. Debrun 


Section XI. Activation and bulk analysis 


Study of the lattice location of oxygen in semiconductors by combining channeling and charged 
particle activation 

Hanna Bakraji, E., G.B. Blondiaux, G. Ducouret and J.L. Debrun 
The thin layer activation technique applied to the on-line iron wear measurement of an engine cam 
nose 

Kosako, T. and K. Nishimura 


A pulsed neutron generator for in vivo body composition studies 

Weinlein, J.H., M.L. O’Neal and F.M. Bacon 
Integration of an advanced sealed-tube neutron generator into a mobile neutron radiology system 
and resulting performance 

Dance, W.E., S. Cluzeau and H.-U. Mast 


825 
829 
834 
839 
843 
847 
851 
855 
864 
868 
873 
; 877 
882 
886 
889 
893 
| 
900 
| 
907 


Contents 


New neutron generators for industry: the GENIE family 
Cluzeau, S. and J.R. Huriet 


Multielement analysis of Turkish marble samples by means of FNAA and TNAA 


Industrial on-line bulk analysis using nuclear techniques 
Vourvopoulos, G 


Section XII. Accelerator targets 


A review of laser ablation techniques for the preparation of vacuum deposited isotope targets 


Radioactive targets for nuclear accelerator experiments 


Experimental requirements for nuclear targets 

Specific nuclear target preparation and characterization techniques used at CBNM 

Pauwels, J 


Section XIII. Detectors and spectrometers 


The EMPACT detector for the SSC 
Brau, J.E., for the EMPACT Collaboration 


TEXAS: a calorimeter-based high-rate detector for the SSC 
Alverson, G., F. Ayer, G. Bhanot, H. Dautat, W.L. Dunn, S. Dye, C. Elder, W. Faissler, M. 
Glaubman, E. von Goeler, A. Grimes, M. Hecht, J. Hofteizer, C. Hurlbut, P. Jaquet, G. Jones, T. 
Kamon, S. Klein, C. Lane, I. Leedom, R.J. McIntyre, J.P.Miller, J. Moromisato, J. Mucci, J. 
Murray, S.K. Myers, F. O’Foghlundha, C. Oh, D. Orr, D. Perlman, E. Pothier, M.A. Rahman, J. 
Reardon, S. Reucroft, B.L. Roberts, E. Saletan, S.L. Saupp, T. Schulte, J.D. Simpkins, J.W. 
Stapleton, J. Stone, L. Sulak, D. Sullivan, T. Thurston, R. Webb, D. Winn, E. Womble, J.K. 
A high stopping power, large acceptance Bragg curve spectrometer for heavy ion detection 
Frawley, A.D., L. Wright, R.C. Kline, E.P. Gavathas and L.C. Dennis................... 952 
MARS: a status report 
Integrated accelerator-monochromator apparatus for time-resolved vacuum-ultraviolet spec- 
troscopy 
Efficiency determination for a windowless Si(Li) X-ray detector for photon energies below 5 keV 
using atomic-field bremsstrahlung 
Weathers, D.L., J.L. Duggan, M.R. McNeir, Y.C. Yu, F.D. McDaniel, C.A. Quarles, H. Lehtihet 


Wavelength spread of doubly bent crystals for X-ray microfocusing applications 

Induced activity in scintillation detectors in space 

Zhao, X., A.V. Ramayya, P.S. Haskins, J.E. McKisson, D.W. Ely, A.G. Weisenberger and R.B. 

Piercey 
Pulse height defect of low energy ions in surface barrier detectors 
Funaki, H., M. Mashimo, M. Shimizu, Y. Oguri and E. Arai 


Section XIV. Accelerator technology 


Compact photoinjector accelerators for free electron lasers 


XXXii 
| 
4 
M 


Contents 


Accelerator-driven neutron sources for materials reseach 


The Neutral Beam Test Facility and Radiation Effects Facility at Brookhaven National Laboratory 

The Texas A&M KS500 cyclotron facility 

3 MV Pelletron accelerator at IPAS 

High power linear accelerators for tritium production and transmutation of nuclear waste 

An overview of the ion beam laboratory at Beijing Institute of Physics 

Jiarui Liu, Zhu Peiran, Yang Feng, Zhou Juinshi, Zhang Houxian and Qichu Zhang ......... 1005 


A 3-MV Pelletron for materials reseach at Heidelberg 
Oberschachtsiek, P., M. Weiser and S. Kalbitzer 


An overview of the ion-beam analysis laboratory at White Oak 

Price, J.L., D.J. Land, S.H. Stern, N.A. Guardala, P.K. Cady, D.G. Simons, M.D. Brown, J.G. 

Strong field effects and the luminosity lifetime of a heavy-ion collider 

The IMPELA™ 10 MeV, 50 kW electron linac: launching an industrial accelerator product 

Application of rf superconductivity to high-brightness ion-beam accelerators 

Status of the K1200 cyclotron 

A high stability accelerator for ion beam diagnostics in a tokamak 

Schroeder, J.B., S.J. Lunstrum, J.R. Adney, S.H. Phillips and R.D. Rathmell .............. 1033 


Electrostatic accelerators with high energy resolution 
Uchiyawa, T., Y. Agawa, T. Nishihashi, K. Takagi, H. Yamakawa, A. Isoya, M. Takai and S. 


The TRILAC: A compact linac for materials analysis 


MAFIA study of the RFQ] accelerator 


Ion beam acceleration by an RFQ with an LC resonance circuit 
Hakamata, Y., K. Amemiya, K. Tokiguchi, N. Sakudo, S. Yamada, Y. Hirao and N. Tokuda... 1046 
Injection of high brightness H~ beams into RFQ accelerators 


Recent applications of RFQ linacs in research and industry 


Interference effects in X-ray transition radiation with a 500 MeV electron beam 
Goedtkindt, P., J.-M. Salomé, X. Artru, P. Dhez, M. Jablonka, N. Maene, F. Poortmans and L. 


New capabilities for the Aurora flash X-ray machine 


Flash X-ray sources powered by Blumlein pulse generators 


Davanloo, F., J.J. Coogan, R.K. Krause, J.D. Bhawalkar and C.B. Collins ................ 1068 
Automated accelerator controls for a 3 MV tandem Pelletron 
Rathmell, R.D., R.L. Kitchen, T.R. Luck and M.L. Sundquist ...........5.....05.2008- 1072 


High speed acquisition of multiparameter data using a Macintosh IIcx 
Berno, A., J.S. Vogel and M. Caffee 


XXXiii 

1076 : 


Contents 


Success with an automated computer control system 


Computer automation for control of a small tandem 

Spadaccini, G., F. Terrasi, M. Vigilante, L. Campajola and B. Cortese ................... 1084 
Beam structure studies of low-energy ion beams 

Sasuntmand, Schneider, C. Geisik and ROR. Stevens Jr... 1088 
Electrostatic octupole lens calculations for MeV ion accelerators 

Matteson, S., D.K. Wilson, D.L. Weathers, F.D. McDaniel, J.L. Duggan and J.M. Anthony ... 1091 
Nonlinear optical effects induced in ion beams during transport 

Production of uniform and well-confined beams by nonlinear optics 


MAFIA analysis of the effects of coupling slots in linacs 

Adams, F.P., J. Ungrin and M.S. de Jong 
The A1200 projectile fragment separator 

Test system for trapping and resistively cooling H* to cryogenic temperatures 

Cornford, S.L. and R.A. Kenefick 
Test system for creation and trapping of low energy H™ ions 

Hosea, K. and R.A. Kenefick 
The design of the RF cavity for the heavy ion storage ring for atomic physics 

Laser spectroscopy and laser cooling of relativistic stored ion beams 


Kuhl, T., R. Neumann, D. Marx, H. Poth, K. Boos, R. Grieser, G. Huber, R. Klein, S. Schroder, 
V. Balykin, D. Habs, W. Petrich, B. Wanner, A. Wolf and D. Schwalm 


1124 

Orbit analysis of the superconducting storage ring Super-ALIS 

WNakapma, M.; Yamada, J. Nakata‘and T. Hosokawa 1130 
Electron cyclotron resonance microwave ion sources for thin film processing 

Measurements and simulations of emittance growth of an H~ beam from an LBL volume source 

An rf plasma source for D* and D™~ ions 

McAdams, R., A.J.T. Holmes, L.M. Lea, M. Thornton, M. Inman and J.Smith ............ 1141 
Physics of and recent results from the Lawrence Livermore EBIT source 

Cesium-enhanced D™ beam characteristics from a high-brightness volume source 

The Munich laser—ion source: recent results 

An optically pumped polarized lithium ion source 

Recent experiments on the KSU CRYEBIS 

Schulz, M., R. Ali, C.L. Cocke, S. Hagmann, M. Stéckli and H. Schmidt-Bécking ........... 1161 


Potential applications of a new microwave ECR multicusp plasma ion source 


A high energy resolution modulated GaAs photoelectron source 


A warning-sign and safety-interlock system for an NEC S5SDH accelerator 


Railgun experiments at the University of Texas Center for Electromechanics 


XXXIV 
hed 


Contents 


Undergraduate research and teaching with a small tandem accelerator 


Confinement of injected beam ions in a Kingdon trap 

K-shell X-ray production cross sections in ,C, ,O, ,,Na, ;.Mg and ,;Al by 0.75 to 5.0 MeV ’Li* 
ions 


Yu, Y.C., M.R. McNeir, D.L. Weathers, D.K. Marble, J.L. Duggan, F.D. McDaniel and G. 


Section XV. Radiation therapy 


Initial operation of the LLUMC accelerator and beam transport 


Hospital-based proton linear accelerator for particle therapy and radioisotope production 


Preliminary design of a reduced cost proton therapy facility using a compact, high field isochronous 
cyclotron 


Beeckman, W., Y. Jongen, A. Laisné and G. Lannoye 


Section XVI. Tomography and radiography 


Automation in PET center operation with special application to radiation monitoring 


Computed tomography with monochromatic X rays from the National Synchrotron Light Source 
Dilmanian, F.A., R.F. Garrett, W.C. Thomlinson, L.E. Berman, L.D. Chapman, J.B. Hastings, 


P.N. Luke, T. Oversluizen, D.P. Siddons, D.N. Slatkin, V. Stojanoff, A.C. Thompson, N.D. 
Volkow and H.D. Zeman 


Automatic, sterile, and apyrogenic delivery of PET radiotracers from the cyclotron to the patient 
Votaw, J.R., D.B. Cashion and J.A. Clanton 


An X-ray monochromator for dual-energy computerized tomography using synchrotron radiation 


Zeman, H.D., F.A. Dilmanian, R.F. Garrett, L.E. Berman, L.D. Chapman, J.B. Hastings, T. 
Oversluizen, D.P. Siddons, V. Stojanoff and W.C. Thomlinson 


Section XVII. Radiation processing and effects 


A multipurpose experimental irradiation plant 


Dual linear accelerator system for use in sterilization of medical disposable supplies 


A new linear facility for the treatment of agricultural commodities 


Materials modification with accelerators 

5 MV 30 mA industrial electron processing system 


Efficiency and radiation hardness of phosphors in a proton beam 

Holland, L.R., G.M. Jenkins, J.H. Fisher, W.A. Hollerman and G.A. Shelby 
Evaluation of a new X-ray processing facility 

Cleland, M.R., C.C. Thompson, H. Kato, M. Odera, R.F. Morrissey, C.M. Herring, M.T. O’Neil, 

T.R. Wilcott, J. Masefield, J.M. Hansen, M.C. Saylor and D.P. Sloan .................-- 1242 


Charge collection measurements and theoretical calculations for partially depleted silicon devices 
Abdel-Kader, W.G., S.S. El-Teleaty and P.J. McNulty 


XXXV 
a 1208 
1214 
1218 


Contents 
Section XVIII. Soft upsets 


Heavy-ion beams for single-event research at Brookhaven — present and future 
Thieberger, P., E.G. Stassinopoulos, O. Van Gunten and V. Zajic 


A proton beam facility for single event research 
Murray, K.M., W.J. Stapor and C. Castenada 


Single event effects rate predictions in space 
Section XIX. Medical applications and isotope production 


Focusing of a megavoltage electron beam in a medical accelerator 
Friedrichs, P.B. and G.T. Konrad 


Utilization of a hospital-based cyclotron for commercial radionuclide production 


Imaging of thin biological sections using STIM and related techniques — a comparative study 
Pallon, J. and U.A.S. Tapper 


Some advances in medical applications of low energy accelerators 

Valkovi¢, V. and G. Moschini 
Nuclear microscopy and the application to diabetes research 

Lindh, U., T. Sunde, L. Juntti-Berggren, P.-O. Berggren and E. Palsgard 
Consequences of electroplated targets on radiopharmaceutical preparations 

Finn, R.D., S. Tirelli, Y. Sheh, A. Knott, A.S. Gelbard, S.M. Larson and J.R. Dahl 


Detection of elements and trace elements in endoscopy biopsies of colonic mucosa in normal and 
high risks colon cancer patients 


Buoso, M.C., S. Fazinic, S. Galassini, P.E. Lecis, G. Moschini, M. Makarewicz, R. Naccarato, R. 
Ogris, H.R. Shao, G.C. Sturniolo and V. Valkovic 
List of participants 


Author index 


: 
: 

1291 : 


Se 


